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A method for crtermining the particle size
spectrum in pharriceutical preparations.

In deterriining the quality of pharmaceutical preparations tiic size
of the incoroorated particles in an ointment or ith. particle size in
suspensions is of great importance. During the pruduction of preparations
it is8 often necessary to examine, basides the nature of the manufactured
prenarations, tha state of tha intermediate products in this regard.

To my knowledge methods are seldom published for such examinations
to satisfy thes requirements of a routine business on a practical scale.
The available instruments which of course make very exact results possihle -
besides high purchare prices should not necessarily give the most ideal

conditions because of their handling and their specifity for the consid-
erated use,

is examples of instruments for determining the particle sizes you
should name the "Lanameter" of VB Carl Zeiss, Jenal Lj, the particle size
analysator 7GZ 3 by Carl Zeiss Company, Cberkochen C}], and the electrical
irtegrating instrument "Eltinor" of VEB Optical Company, Rathenow (2J.
The named instrurents provide on the one hand an exactrness of measurements
which are no* absoiutely necessary for these considerated objects, on the
otner hand they are not fully used in their various ranie of applications
for the named examinations, The operating of the instruments for routire
determinaticns takes also, to scme extent, tco much time,

Institutions, which only seldom have to determine the particle size
spectrurn of a substance - but not in regard io routine business =~ give up
tne purchase of such an expensive instrument.

RICER + ELSIN[:Z] advice to maks a microphotugraphy of the substance -
to be examined using at the same time the ocularmicromeler, The pulogranny
Liwn can tve determined according to quality conditions. The suzgested
method is relatively simpls, but bears disadvantazes which cannot be
urderestimated,

The photozraphy shows only a very small part of the manufactured pre-
varation which is only more diminished bty the small depth of focus of the
o=tical system - even with thin coating of the microscopical nreparstions,
With relative inhomogeneity of ointments znd suspensions in the microsco-
pical field, microphotography can only give a rough synopsis, whose power
of statement can only be qualified with cauvtion., In ointments with small
concentration of incorporated particles, a photo only shows very few par-
ticles. To compensate these faults, you would have to make sither many
photes or enrich the particles {n a suitable way.
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The named difficulties led in our lahoratory to try out a method
which allows to determine the particle site spectrum of optional prepara-
tions with sufficient exactness by relatively little instrumeni expensas,

Yethodology and res:iits.

The following instruments - needad for the accomplishrent of the
deterrination: an efficient micic .ope, a strong microacops light, a Zeiss
nrojection mirror, and a adaonted »rojection sheet, Proved to be efficient
is the bottom plate of a Zelss standard canera with a 12V/100 Wgtt lumirary
and a rmounted Zeiss microscope with slant tube., To keep the picture given

ty the nounted projection mirror free of distortjons, a suitable slanted
projection plate has to be used,

I
L
|

Fig. 1: Microscopical preparation with marked measursments,

The numbers
are made in the order followed by us,

wWe use a wooden projection plate to pin on it the proposed object
with thumbtacks,

Since the projected picture is relatively dark, the measuring has to
be done in a dark ro 1 where it is advisable to darken azain the microsco-
pical light and the microscope as much as possible,

To get a suitable unit of measurement for later valuation, we place
an ocularmicrometer on the base of the field of vision of the cheosen oculus,
Since sometimes during the projection the line of grating of the ocularmic-
roreter is not clearly copied, you have to place a filter between the eye-
plece and the oculartube, The filter thickness differs fram case to case
and has to be adjusted to each optical system, The oculawmicrameter has

to be paged in the usual way with the help of a objectmicrometer, With

the examole of predniszolon-eye ointment and substances of prednisolon and

oxytetracyclinhydrochloride wo 1ilusirate the determining of the particle
size spectrun,

Relating to [23 we gazed the size groupe from O to 3Qu, 30 to 604,
60 to<«in the prednisolon-eye ointment, The method of cource allows
further classification in smaller groups., So for example we ranged the
size groups for the substances of prednisclen and oxytetraclisihydrochloride
from C to 154, 15 to 304, 30 to L54, LS to 60u,

For the determining we make a suitable number of microacopical pre-

parations of the substances t¢ be examined * the following order. Fig, 1,

-2 .
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The production of preparationg creates no protlem 'n ointrents,
Pow.ler has L¢ ve appropriatly =surspended in a medium, in which the substance
1e nractically not soluble (if necessary, paperchromato-rrachic control),
To avold evapcoration it is advisable with suspensions tc frame the cover-
nLiass,  Very suiteble is agar siace it is not affected Lv orianic solu-
timn, 7To move the nreparation on the object table, :ou can use an object-
¢aice, iT the coverglass is b enough, it 1s even easy by hand, The ore-
order,

paration in suitable mamification will now be examined in the following
Jor t4is you pin a paper on the projnctin: plate sand copy with
nencil the outlines of the projected picture and also the unit of measure=

It {s appropriate with stundurd focus
of the insirument to mark earlier on the c¢opies with Tndian ink the pic-

( Fig, 2 a to c )

ment of the ocularmicrometer gaze.

ture outlines and the picture graduates,

Fig. 2:
Coples with marked particle sizes

a. prednisolon-eye ointment
preparation No, 2 (table 1)

prednisolon powder preparation
No. 3 (table 2)

¢. oxytetracyclint lrechloride
preparation No. ¢ (table 3)

paggification:

ocular 7x/objective L0, n.a. O,
65/elant tube 1,5x

_————————
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Table 1: Farticle si1ze spectrum of prednicolon-eye ointment,

I._..ll m w .l‘-o‘ % l“l: " w : LY I‘—(lr w 14 : »
4 Pranamst Nr | 38 38 89 4 173 0880 — — 8 —_ : il - - - - e
[ * PRS- L L O VI PR - -— . - em. -
[ I B B0 184 D140 4 - — — & RIE 1 = —= — 1 0O
L IATemING e e 8o v fe 3os Vi ST T T 4 im =1 B I
Sum and percentape of the irdividual! size groups:
0 to 30, 818 = 97, 35 %, 30 to 604 13 = 1,56 %, 60 to<«u, 5 = 0,60 %
Tablo 1, Legend: (1) sum
(a) preparation Yo. 1
{b) prevaration No, 2
(¢) preparation to, 3
(d) preparation Ne, L
Table 2: Particle size spectrum of prednirolon powder.
o_us o 15>—mp i
] ] m 14 1ongesamt L3 3 " m Y ongonamt «
& Pripacat Nr } B8O W7 128 128 440 2.4 2 il ® * 31 a8
- Praparat Ne 8 24 ML ey 138 40 #8.3 21 ] 3 23 [} 1¢.4
I'vaparat Nr 3 1 2] 121 I8¢ 13} 1) 90.4 18 1e | ] 11 [ 3] v.3
a \PrAparat Nr. ¢ 8 100 113 11e 383 "3 [T I PO TR T R ¢ 15,8
b s - p i
1 u n w I oaprmys - ] w w lmy——a %
2 ‘l"rlpnnl Neo 1 1 3 2 -~ @ i3 —_ = e . e —
© DPriparat Nr. 3 — —_ i — 1 0.3 — -_— - — —-— _—
< ‘Priparat Nr. 3 -V — 3. 3 9.8 i - - = (X}
« Whiparst Nt ¢ H -  } - 4 .9 -— — - -— — —
Sum and percentaze ot the individueal sige groups:
O to 1S.: 1329 = 33,IL 5, 15 te 30«: 222 = 10,7 ¢
30 to LS.: 1k = 0,7 €, LS to 60., 1 = 0,0L %
Table 2., lsgend: (1) sum
(a) preparstion No. 1
(b) preparation No. 2
(c¢) p.eparation No. 3
(d) preparation No. L
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Tat 1o 3 urticles size soectrarn of

oxytetracyelinhvdrachlioride

R ] " m Iv Jogvewm '. : -ll ”ne "w w’ *® ]
- Praparat Nr. | 0 -0 »n 85 303 [N ]
i ; ¥ . si 14 1o !
g “rlpu.q P:r 3 an [ ] [1] [} ] 187 13.4 L] '8 3] I: 3 ;:: |
. Praperat Nr. 3 3 a5 w0 e T4 1T 1 1 a 1 {
r-; Y .
) u " w Dangamuray “ I“A..ll Aa ! v Sewpmanmy % l
E 3 Mriparst Nr. | ] 1 1 — ’
i © ' Prtparat Ne 3 T ;:‘ voL oz : It
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Surm and percentage of the individual size groups:

O to 15 6L2 =78,5%, 15 to 3 151 «18,°%,

E 30 to LS 19 =2,3%, LS to 60 6 =0,7%

&

: Table : Legend

g (1) sum

] {a) Preparatioen No. 1

! {b) preparation Yo, 2

£ (¢) preparation No, 3

_ In the picture are now tle graduates of the ocularmicrorcter and

3 according to sharp focus a nunber of marticles clearly copied, ¥ith a

£ snarp soft pencil you copy now the clearly printed particles in their [ull
® lengnt with a pencil iine, with the help of the fine adjustment you move
E the optical plane through the complete thickness of the preparation and

rar¥ all succesively avpearing varticles with a suitatle line, witu rectung-
ular crysta.s for examnple the longest expansion is ~arked by the diajonales,

I after thoro exaninaticn of the unit of reasurement vou ~move the preparation
H according tn fig. 1 and thus examine the camplete thickness in egually

£ divided places, UCependins on concentration and size of the particles all

& VY ~man

&

13 mCasuring mas.s of one or even several preperations can Le tade on one
copy. Marxing the particle size by a line avoids doutle counting and
suaranties of getting every particle {fig, 2). with magnification of
ascular 7x/objective LO=0,6F/alant tube 1,5 a 2 =m long

ng 1ine signilies a
particle size of nearliy 3,3n4. With a sharp pencil you can c¢spy then also

a line of exactly 2 mm. Smaller particles can be copied in all cases by
dots, or you chose a suitable larper magnification. After examining a suit-
able number of preparations you valuate the copy as foliows,

“ith the projected graduates of the ocularmicrometer you meaa.re the
size groups which are %to be ccunted with the voints of dividers, With the
gage dividers you count now the particles of the individual size grouns
in the four quadrants and tabularize ttem, Each counted particle will be

crosssd oul - appropriatly each size g »up in a different color to avold
also double counting and omiesion.
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¥From the recelvad nurbern you can calculate then the percentaze of
the individual size gzroups,

The tatle shows the results of prednisolon-eve ointment and crystal=-
lire orednisolon and oxytetracyclinhydrochloride, Each time we examired
four or three nreparations according to Fig. 1 and copled each prenaration
~n a shaat. (ftg. ?2)

Conclusion: wsa descrited a method that rermits watn tn= ,.0.p 0{ a
microscope ard projection mirror to copy particls size spectrums of phar-
maceutical preparations. This method bears the advantage that:

1. Double counting and omismion are avoided.

?. A large number of particles can be copied in a short time.

3. The received drawings of the projected picture display a proof
of the examinac substance.
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